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Abstract 
The advancement in mobile computing technologies has shown great potential to drive 
efficiency and effectiveness of knowledge work in virtual teams. Despite their ubiquity, 
theoretical and empirical research investigating the impact of mobile computing 
artifacts on development of transactive memory in virtual teams is in its infancy. 
Drawing on the social identity view, we propose a research model to understand how 
the use of mobile computing artifacts is associated with the development of transactive 
memory system (TMS) in virtual teams. Specially, the use of four categories of mobile 
computing artifacts (i.e., ubiquitous co-presence, status disclosure, context search, and 
customized notification) is proposed to enhance social identification, which thereafter 
promotes TMS development in terms of specialization, credibility, and coordination. 
This study offers a new perspective on the mechanisms through which mobile 
computing artifacts facilitate TMS development, and it yields important implications 
for the design of mobile strategy in organizations.  
Keywords:  Mobile computing artifacts, transactive memory system, virtual team, social 
identification 
Introduction 
With the rapid development of mobile computing technology, an increasing amount of organizations are 
building up enterprise mobile information systems to empower the knowledge work in virtual teams. The 
modern mobile computing technology, such as smart phone, tablet, offers virtual teams alternatives to 
access and share work-related information with their fingertips remotely. It allows team members to 
engage in activities from diverse physical locations, to access resources specific to the location, and to 
communicate directly or indirectly with other teammates. The various artefacts in mobile computing 
technology, therefore, support the knowledge work in high mobility virtual teams. The widespread use of 
mobile computing technology has, therefore, contributed to an increasing interest about how mobile 
 Mobile Computing and TMS in Virtual Teams 
  
 Thirty Seventh International Conference on Information Systems, Dublin 2016 2 
computing artefacts can help virtual teams to better utilize team members’ knowledge for individual and 
group performance (Choi et al. 2010).  
One prominent construct especially relevant for understanding the utilization of knowledge is transactive 
memory, referring to external memory sources that people depend on to remember for them (Wegner 
1987). Transactive memory in a team consists of “who knows what” as well as “who knows who knows 
what”, which forms the transactive memory system (TMS) (Wegner 1987). TMS plays a particularly 
important role in a team’s ability to better coordinate and use their expertise to solve unique and complex 
problems (Austin 2003). Lewis (2004) claimed that “TMS can address issues of knowledge utilization by 
explaining how team members develop, share, and efficiently integrate their expertise”. Despite the 
importance of TMS and the increasing reliance on mobile computing technology in organizations to 
support knowledge work, little research has directly explored the role of mobile computing technology on 
the development of TMS in virtual teams.  
The development of TMS is a fairly automatic consequence of social perception, which is driven by 
effective communication as well as accurate perception of self-expertise and partner expertise (Wegner 
1987). Individuals participating in social interactions seek to locate and define themselves in the social 
environment (Ashforth and Mael 1989). Indeed, prior research has emphasized the importance of social 
identity in yielding effective communications and accurate perception of expertise in the computer-
mediated context (e.g., Berman and Bruckman 2001; Donath 1999). Social identification sets the context 
within which communication and knowledge exchange occur among team members (Kankanhalli et al. 
2005). Thus, we argue that social identification, both the perception of their own identity and the 
recognition of others, plays a vital role in TMS development in virtual teams.  
Since IT is the main channel through which virtual team members interact, it may lead to different 
outcomes with regard to member behaviours and on-going team activities (e.g., Ma and Agarwal 2007; 
Walther et al. 2001). Choi et al. (2010) presented that IT features that support knowledge management 
activities facilitate the development of TMS through enabling effective communication in work groups. 
However, the study of Choi et al. (2010)) treated TMS as a uni-dimensional construct, whereas it is indeed 
a multidimensional construct (i.e., specialization, credibility, and coordination) (Lewis 2004; Liang et al. 
1995; Moreland and Myaskovsky 2000). Further, they did not open the black box of “IT support”, as we 
know that different technology artefacts may play different roles in predicting TMS. Ma and Agarwal 
(2007) tested four IT artefacts on identity verification that affects knowledge sharing in online 
communities. However, they did not focus on the unique features of mobile computing technology and the 
findings cannot be applied to the mobile computing technology context. To bridge the gaps, this study 
aims to elucidate how four categories of IT artefacts in mobile computing technology (adapted from Ma 
and Agarwal 2007), i.e., ubiquitous co-presence, status disclosure, context search, and customized 
notification, influence virtual teams’ development of TMS through the underlying mechanism of social 
identification. 
The study plans to conduct a mix-method research to evaluate the research model. A detailed research 
plan is discussed in this research-in-progress study. The research is expected to make theoretical 
contributions to literature on virtual team management, transactive memory theory, and social 
identification theory. The research also aims to provide practical implications for virtual team managers 
and mobile computing technology providers. 
Literature Review 
Transactive Memory in Virtual Team 
Transactive memory system (TMS) involves the operation of the memory systems of individuals and the 
process of communication that occurs within groups (Wegner 1987). It consists of shared awareness of 
who knows what and a specialized division of cognitive labor that develops within groups with respect to 
the encoding, storage, and retrieval of knowledge from different domains (Choi et al. 2010; Wegner 1987). 
Through TMS, group members know “who is expert in each domain of knowledge” and “what expertise 
should I offer”. More specifically, TMS entails three substructures: (1) specialization (i.e., the specialized 
and differentiated knowledge), (2) credibility (i.e., cognitive trust in others’ knowledge), and (3) 
coordination (i.e., the ability to coordinate knowledge efficiently on a task) (Lewis 2004; Liang et al. 1995; 
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Moreland and Myaskovsky 2000). Increasing evidence has been accumulating that TMS enhances team 
performance (e.g., Austin 2003; Choi et al. 2010; Lewis 2004; Moreland 2006).  
A growing literature addresses issues about TMS development in work groups from a variety of social-
psychological perspectives. Liang et al. (1995) revealed that groups whose members were trained together 
were able to construct stronger TMS. Moreland et al. (1996) found that group training enabled groups to 
develop more accurate perceptions of collective expertise and TMS. Lewis (2004) identified distributed 
expertise, group member familiarity, and communication frequency as key motivations underlying TMS 
development. In addition, Ren et al. (2006) noted that group size, task volatility, and knowledge volatility 
may be important factors influencing TMS development. Recently, Todorova et al. (2008) reported that 
group identification moderates the effects of individual motivations on TMS development. Yuan et al. 
(2010) affirmed the influence of communication tie strength and expert directory development on TMS 
development of TMS in work groups.  
A common theme underlying the past research is that the context of focus is assumed to be traditional 
teams in which TMS are developed through direct face-to-face (FTF) interactions (Peltokorpi 2008). On 
the contrary, members in distributed work groups (i.e. virtual teams) have to develop TMS through 
computer-mediated interactions. As such, a second stream of research has incorporated IT into TMS 
research, by manipulating the socio-technical factors underlying TMS development and integrating them 
into the design of IT to promote knowledge coordination. Specifically, Alavi and Tiwana (2002) identified 
two features of knowledge management system (KMS) in developing TMS in virtual settings: (1) 
searchable repositories of codified knowledge, and (2) computerized “yellow pages” of employees’ skills 
and experience. Lewis (2004) found that once TMS is developed, FTF communication enhances their 
usefulness while electronic communication plays a less significant role in this process. As a counterpoint 
to related studies, Moreland and Myaskovsky (2000) found that written feedback about one another’s 
skill improves communication among separately trained members, implying that interacting through IT 
that supports feedback giving is supposed to be as effective as FTF communication. More recently, 
research suggests that the use of communal information repositories supports team transactive 
information processing (Yuan et al. 2007), and the use of IT to support knowledge management practices 
leads to a more developed sense of TMS in teams (Choi et al. 2010).  
Mobile computing technology provides the foundation and media for communication and coordination in 
groups with high mobility. It follows, then, as acknowledged in the studies above, that specific features of 
this foundation are also likely to facilitate or constrain how members in work groups coordinate and use 
knowledge. Researchers have observed that a mediated environment can facilitate individual memory by 
encoding, storing and retrieving information in flexible and personalized ways, and enhance shared 
expertise awareness by providing a expertise map (Peltokorpi 2008; Yuan et al. 2007). For instance, 
online feedback mechanism that offers performance comments and ratings provides a readily available 
map of “expertise” to knowledge seekers. However, previous research mainly focuses on examining the 
design features of desktop-based IT, yet little is known about the impact of design features of mobile 
computing technology. Further, in spite of the ubiquitous use of many technology artefacts, limited 
theoretical understanding exists for why and how these design features promote TMS development in 
technology-mediated contexts.  
Among the potential factors that support the development of TMS in work groups, the group members’ 
identification in team is especially desirable, yet most challenging in the virtual team settings given the 
relative lack of face-to-face interaction (Erez et al. 2013; Fiol and O'Connor 2005). We, therefore, adopt a 
perspective from social psychology theory rooted in the concept of social identification to theoretically 
link the design features of mobile computing technology to TMS development in virtual teams. We 
propose that this relationship is mediated by social identification (i.e., a proximal driver of TMS in a 
computer-mediated environment).  
Social Identity and Transactive Memory 
Social identity theory (SIT) offers a social-psychological perspective to understand organization behavior, 
which was developed principally by Henri Tajfel (1978; Tajfel 1981) and John Turner (Turner 1975; 1981). 
The central assumption underlying SIT is that while in some situations people perceive themselves as 
independent individuals, there are many social settings in which people primarily perceive themselves 
and others in terms of particular group memberships (Ellemers et al. 2004). According to SIT, social 
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identification is a psychological process that underlie group-based social interaction (Tajfel 1978). It is a 
perception of oneness with or belongingness to some human aggregate, which provides a partial answer to 
the question of “Who am I?” (Ashforth and Mael 1989). Social identification reflects an individual’s sense 
of belongingness, resulting in the creation of an identity based on the shared interests (Kankanhalli et al. 
2005) and generation of in-group favoritism (Ashforth and Mael 1989). A strong sense of social 
identification among group members has been linked to increased intra-group cooperation and cohesion. 
Such cooperative norms are supposed to be a crucial determinant of smooth and conflict-free social 
interactions and helping behaviours in FTF settings. Individuals are fundamentally motivated to engage 
in groups where their social identities have already been well established and understood.  
Given the significant impacts of social identification in offline contexts, social identification is as salient 
for computer-mediated communication. First, from a relationship-building perspective, people with 
similar interests or values are more likely to communicate and build relationships with each other (Ma 
and Agarwal 2007). Effective social identification helps individuals to find similar groups and develop 
relationships with group members. Individuals who identified themselves in terms of salient group 
membership tend to be favorable to “in-group” activities, thus, increase their willingness to invest effort, 
time, and energy in knowledge coordination process. Many studies have provided evidence that the sense 
of group membership increases a focal individual’s overall participation in knowledge sharing (e.g., 
Blanchard 2008; Forman et al. 2008). Hence, identifying one’s social identity, both in the offline and 
online contexts, provides significant motivations to cooperate with and learn about each other. Second, 
effective social identification facilitates the construction of differentiated structure of members’ 
knowledge. When individuals are motivated to communicate frequently with “in-group” members, 
chances are that they will be able to obtain a better understanding of others’ specialized expertise. 
Members with a strong sense of belongingness tend to spend time understanding who is good at what and 
who is responsible of what (Todorova et al. 2008), thus, figuring out a expertise map in groups.  
Finally, information retrieval is more efficient when the experts are identifiable (Ma and Agarwal 2007). 
The perception of others’ identity helps knowledge seekers recognize source credibility. Moreover, 
individuals with strong social identification are likely to choose to rely on other group members and to 
trust their ideas and expertise (Todorova et al. 2008). Given the above considerations, we conclude that 
individual’s social identification triggers the awareness of differentiated knowledge structure, the beliefs 
about the reliability of others’ knowledge, and effective knowledge processing, which are three 
substructures of TMS.    
Research Model and Hypotheses Development 
The research model employs social identity theory to explain the TMS development in mobile computing 
context (see Figure 1). Specifically, this study identifies four categories of mobile computing artifacts, i.e., 
ubiquitous co-presence, status disclosure, context search and customized notification. Additionally, to 
elucidate the TMS development, this study examines three dimensions of TMS development, namely 
specialization, credibility, and coordination. 
 
Figure 1. Research Model 
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Prior research suggests two drivers of TMS development in work teams: frequent communication and 
accurate perception of others (Hollingshead and Brandon 2003). Based on the social identity literature, 
an individual’s frequency of communication with others as well as her perception of others are collectively 
influenced by her sense of team membership, i.e. social identification within a team (e.g., Blanchard 
2008; Forman et al. 2008). In other word, a team member’s social identification will determine her 
willingness to communicate with teammates, which in turn affects her perception of others’ knowledge. 
Further, teammates’ social identification triggers the awareness of differentiated knowledge structure 
(specialization), the beliefs about the reliability of others’ knowledge (credibility), and effective knowledge 
processing (coordination). Therefore, we hypothesize these: 
H1a: Teammates’ social identification is positively related to the awareness of differentiated 
knowledge structure in a virtual team (specialization). 
H1b: Teammates’ social identification is positively related to the beliefs about the reliability of 
others’ knowledge in a virtual team (credibility). 
H1c: Teammates’ social identification is positively related to the awareness of differentiated 
knowledge structure among teammates (coordination). 
In offline work teams, individuals form perceptions about others via a rich range of visual and auditory 
cues (Ma and Agarwal 2007), that are used to reduce information bias, consisting of information 
uncertainty1 and equivocality2 (Daft 1983). Due to information bias, the team members may mistake their 
perceptions of others, thereby reducing the effectiveness of communication and decreasing the accuracy 
of social identification. Inevitably, such information uncertainty and equivocality are expected to be 
particularly strong in technology-mediated contexts because fewer identity-related cues are available 
(Siegel et al. 1986). Moreover, given the asynchronous and distant interactions between teammates in 
technology-mediated contexts, information uncertainty and equivocality are further exacerbated. 
Therefore, lack of identity-related cues and asynchronous interactions are two challenges faced by virtual 
teams.  
Several interventions have been proposed to address these challenges. First, mobile computing artifacts 
that support ubiquitous connectivity or that makes people “always on” (Deighton and Kornfeld 2009), 
may mitigate information uncertainty and equivocality. Communication can be synchronized when people 
are able to stay in touch with others who are spread geographically. Second, mechanisms that aid in the 
awareness of context, i.e., the information that can be used to characterize the situation of “where you are, 
who you are, and what resources are nearby” (Schilit et al. 1994), will increase information richness 
(Abowd et al. 1999). Therefore, we propose four categories of mobile computing features that play two 
important roles: support seamless communication ubiquitous connectivity and context awareness. 
Together, they focus on why individuals participate in frequent communication with others (i.e., 
ubiquitous co-presence), who is participating (i.e., status disclosure), what information is available (i.e., 
context search), and how to keep information updated (customized notification).  
First, Goffman (1959) posits that for people to engage in social interactions they must feel the co-presence 
of others. In mobile computing technologies, this is supported by artifacts, which facilitate ubiquitous 
connectivity. Ubiquitous co-presence enhances a sense of connectivity and therefore reduces information 
bias. It allows teammates to be accessible and available to others anytime regardless of their physical 
locations. Without co-presence, individuals may feel that their identities cannot be observed and 
perceived, and similarly, they cannot recognize others’ identities as well. There are two factors that 
promote a sense of ubiquitous co-presence in technology-mediated contexts. First, the speed of 
interactions can affect presence. For example, using seamless connection methods such as wireless 
internet or 3G network may enhance a sense of being together. Second, medium vividness will influence 
individuals’ feeling of being together. For example, using rich communication tools such as video 
conferencing or instant message may enhance a sense of being together. When an individual believes that 
                                                             
1  Uncertainty is defined by Galbraith (1977) as “the difference between the amount of information 
required to perform the task and the amount of information already possessed by the organization.”  
2 Equivocality is defined as the ambiguity of the task, caused by conflicting interpretations about a group 
situation or environment. 
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others are present, she may exert more effort and time in seeking social information such as others’ 
situation (e.g., their interests, values, capabilities) and others’ reactions to her pronouncements. This 
information helps individuals better comprehend their own identities as well as recognize others’ 
identities in groups, which in turn may attenuate the information bias with other group members and lead 
to a high sense of group membership. Therefore, we propose that: 
H2a: The use of mobile computing artifacts supporting ubiquitous co-presence is positively 
related to teammates’ social identification.  
Second, in online contexts each individual is identified by her status including recent activities and 
locations. Status disclosure guarantees that other teammates can build up their connectivity with the focal 
individual over time. Theory of deindividuation suggests that individuals would be less concerned about 
their identities when communicating anonymously due to reduced sense of physical connectivity, because 
of the low possibility of being identified and evaluated in the absence of physical cues (Siegel et al. 1986). 
Even though the revelation of real-world identity (e.g., name, age, or nationality) is not required for most 
social networking platforms, users disclosing and updating their status (e.g., location, time, or activity) 
online may perceive more ubiquitous connectivity than those without any social cues about themselves. 
Members, who updating their status frequently, have usually gained more identity visibility to others and 
are more identifiable. On the other hand, when most teammates disclose their status frequently, an 
individual will be able to perceive other teammates through information in their status. Therefore, we 
posit that: 
H2b: The use of mobile computing artifacts supporting status disclosure is positively related to 
teammates’ social identification.    
Third, the mechanism that supports search for context specific information empowers users’ access to 
identity-related cues, thus improving individuals’ capability of accurate social identification. In mobile 
computing technologies, this is supported by artifacts that facilitate context search. For efficient social 
identification, personal and social identity-related information needs to be accessible to teammates for 
constructing a mental representation about others. Mobile computing artifacts supporting context search 
help reduce information uncertainty and equivocality and promote perceptions of identities. Online 
information archives record context information of previous social interactions that are more accurate 
and complete than traditional mechanisms such as FTF communication. Additionally, information with 
keyword tags makes context search more easily and quickly. For example, individuals want to find 
information about a specific topic by searching for several relevant keywords. Moreover, some social 
networking sites allow individuals to indicate an important keyword while posting new documents. These 
artifacts help other teammates find rich identity-related cues about a focal individual such as what her 
expertise is and whom she is likely to interact with frequently. Therefore, we propose that: 
H2c: The use of mobile computing artifacts supporting context search is positively related to 
teammates’ social identification.  
Finally, automatically pushing customized information guarantees that individuals can be informed of 
relevant context information in a timely manner. This is supported by mobile computing artifects that 
facilitate customized notification. Customized notification is a function of sending messages to wireless 
mobile devices when a situation (e.g., location, time, or activity) meets their requirements (Munson and 
Gupta 2002). The notification customization includes setting the preferred location boundary, preferred 
content boundary, and preferred time boundary. For instance, some online services allow users to provide 
their interests and send information relevant to their choices frequently, in order to keep them up to date 
with their focus. Additionally, teammates may also want to receive alerts about what happens or will 
happen to a focal team or a focal individual. These proactive artifacts provide users with the most relevant 
and rich social cues, which remind themselves of what should be done and facilities the understanding of 
what others have done. A focal member actively using the mobile computing artifacts described above 
makes available the behaviour contexts, which, according to prior studies, may reduce information bias 
and lead to a high perception of identities. Therefore, we hypothesize that: 
H2d: The use of mobile computing artifacts supporting customized notification is positively 
related to teammates’ social identification.    
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Proposed Research Method 
To empirically investigate the research objective, we plan to adopt a sequential mixed-method design 
(Teddlie and Tashakkori 2009; Creswell and Plano Clark 2011). Mixed-method research has been strongly 
advocated in IS research, because it allows researchers to gain a more complete understanding of complex 
technological, organizational and social phenomena of interest in our discipline (Avison and Fitzgerald 
2012; Venkatesh et al. 2013). As part of a large-scaled project, we have collaborations with an innovation 
and development government agency and a Fortune 500 company with a widely usage of mobile 
computing technologies. The Fortune 500 company has roughly 130 operating branches worldwide. The 
company operates across a broad spectrum of business activities, including innovative research, 
telecommunication equipment development, local solutions, marketing, and sales. Regular cooperation 
and collaboration occurs between different branches, and long-term virtual teams are set up among 
different branches to facilitate the whole company’s daily operations. To improve company 
competitiveness, the company has set up an enterprise mobile information system for ubiquitous 
exchange of information and knowledge about the organization’s internal operational activities, products, 
competitors, customers, and so forth, among different branches. Employees in the company are currently 
undergoing a transformation into mobile-supported virtual collaboration, which provides the empirical 
basis for this research inquiry.  
We will follow the most common type of mixed-method investigation, a sequential design (Creswell and 
Plano Clark 2011). First, we will conduct a positivist case study through semi-structured interviews with 
senior managers and employees at this company to explore the most pressing issues about mobile strategy 
in managing virtual collaboration. The aim of this qualitative study is to achieve a rich, context-aware 
exploration of the four categories of mobile computing artifacts and facilitate the adaptation of hypotheses 
and measurements. The data will be collected through four sources: (1) interviews with key stakeholders, 
(2) onsite visits of work places and demonstration of mobile computing technologies’ functionalities, (3) 
follow-up emails and phone calls to track and clarify details, (4) media materials and corporate reports 
introducing firm business, internal organizational structures, etc. Such triangulation bolsters confidence 
in the accuracy of the findings.  
Second, demographics of virtual teams will be obtained from the HR department of the company 
headquarter, including setting up time information, location distribution, and team members’ contact 
information. After identifying the target virtual teams, we will use a large-scaled field survey to 
quantitatively test the research model of this paper, which may subject to changes after the iterative 
analysis of qualitative data.  Due to geographic distribution of virtual teams, an online questionnaire will 
be sent to all members in each virtual team. The measurements of all variables are adapted from the 
existing literature, to ensure content validity. Because our research model is at the team level, the 
responses from all members in a single team will be averaged to indicate the variable value at the team 
level. 
The data collection and analysis is currently in progress.  
Concluding Remarks 
In this study, we develop a theoretical model that delineates the role of social identification in TMS 
development when mobile computing artefacts are used to support virtual team collaboration. The 
research model provides a unique and novel view on what and how mobile computing artefacts support 
the development of transactive memory in virtual teams through the social identification mechanism. The 
study has shown great potential in providing important theoretical contributions. First, the research 
contributes knowledge to virtual team management literature by theorizing the unique role of mobile 
computing artefacts in supporting efficient and effective social interaction for the perception of identities, 
which in turn supports the development of transactive memory in virtual teams. This study bridges the 
gap between mobile computing design practice and research by theoretically exploring why features such 
as location service and user status help motive the utilization and coordination of knowledge in work 
groups. Second, the research may contribute to the transactive memory theory by expanding the 
determinants of TMS development from social factors to technical factors. In specific, previous research 
on TMS has focused primarily on social factors as its antecedents (e.g. cognitive interdependence, 
network structure, task complexity), with only a few studies proposing that TMS development can be 
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predicted by technical factors. This research takes a novel step to theoretically integrate the TMS 
construct into computer-mediated contexts and proposes several technical drivers that facilitate the 
development of TMS. Third, the research may also contribute to social identification theory by examining 
its motivational role in computer-mediated TMS development. Although many researchers have reflected 
on the importance of social identity in computer-mediated virtual collaborations, very few have quantified 
the concept and theoretically explore it. We theoretically study the social identification construct in 
mobile computing-mediated context.  
The research also has promising implications to virtual team managers and enterprise mobile computing 
technology providers. First, as organizations invest significant resources in developing mobility 
infrastructure for customer or employee mobile information systems, it brings great opportunities for 
facilitating employee communication and learning. Virtual team managers may pay attention to the 
support for team members’ social identification and TMS development, when seeking the mobile 
solutions for accelerating the effectiveness of virtual collaboration. This study yields pragmatic guidelines 
to promote active and successful mobile strategies in virtual teams. Second, by understanding the key role 
of social identification in computer-mediated collaboration, this paper suggests that technology design 
supporting effective identity perceptions will lead to successful knowledge structures in terms of expertise 
contribution and utilization. Hence, this study will inspire enterprise mobile computing technology 
providers to maximize its system value by building up effective enterprise mobility platforms that 
encourage users to perceive identity and share expertise anytime and anywhere. New interactive features 
that support ubiquitous co-presence, status disclosure, context search, and customized notification might 
also be designed and developed. For example, as the cloud computing been applied to some mobile 
devices (e.g., Apple ios5), more rich context information may be available to cloud computing users, such 
as visualizing users’ real-time activities, reminding users of what happens around them in vivid 
representation format. Such features may enhance the richness of information and encourage symbolic 
interactions and promote more active virtual collaboration.  
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